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ABSTRACT
Santa Barbara Tea Fire Multi-Hazard Mitigation Benefit Cost Analysis
David S Flamm
This study examines the benefits and costs associated with the outright purchase
of properties for hazard mitigation (“property acquisition mitigation”) in Santa
Barbara, California which reduced four properties’ exposure to multiple hazards.
The results indicate that the estimated overall benefit-cost ratio for property
acquisition mitigation projects is 1.75:1 when the exposed properties meet a
threshold of eminent threat for total loss. This study further suggests that when
property acquisitions are performed in an area threatened by multiple hazards
the mitigation becomes two to three times more beneficial than in an area
threatened by a single hazard. Possible implications and future benefits
associated with this mitigation and mitigations like this are also explored.
Multi-hazard mitigation is an action taken to reduce or eliminate long-term risks
from natural or human-caused hazards. A hazard is any condition or event with
the potential to cause fatalities, injuries, property damage, infrastructure damage,
economic interruptions, environmental damage, or other loss. The study area for
the Tea Fire BCA (Benefit Cost Analysis) is subject to multiple hazards, primarily
landslides, wildfires, and earthquakes.
In an attempt to reduce the exposure to landslides a mitigation project was
completed in 1998. This project included purchase of four properties by the City
of Santa Barbara using federal and local funds. The undeveloped properties
were left empty as open space to eliminate the exposure to risk. The project,
originally intended to mitigate landslide risk, mitigated risk exposure to multiple
hazards. The mitigation was put to the test during the Santa Barbara Tea Fire, a
wildfire which burned approximately 2,000 acres of Santa Barbara County land in
November, 2008.
The following steps were followed to determine the overall loss avoidance:
1. Obtain building values before mitigation
2. Obtain current comparable building values
3. Determine burn recurrence in study area
4. Obtain fire damage estimates from FEMA BCA tool based on “before
mitigation” building and contents values
5. Calculate “loss avoidance” and adjust for inflation using FEMA BCA tool
6. Add additional avoided losses not considered in BCA (e.g., emergency
management costs)
7. Subtract new losses resulting from the project
8. Determine multi-hazard recurrence in study area
Keywords: Hazard Mitigation, Benefit Cost Analysis, Loss Avoidance.
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Project Summary
The following is a summary of the methodologies, findings, implications, and
challenges of the Multi-Hazard Mitigation Benefit Cost Analysis (BCA) of the
Santa Barbara Tea Fire. The Tea Fire burned approximately 2,000 acres of land
in Santa Barbara County during November, 2008. This summary is provided to
allow quick reference to study findings. The numbers and figures provided below
are elaborated upon within the body of the study.

Objectives of the Santa Barbara Tea Fire Multi-Hazard Mitigation BCA were to:
1. Determine the “loss avoidance” for the 1998 landslide property acquisition
Project using a Rapid Assessment Approach;
2. Continue refining the State Mitigation Assessment Review Team
procedures for gathering and entering field data.
The State Mitigation Assessment Review Team (SMART) is a loss avoidance
tracking system being developed by the California Emergency Management
Agency (CalEMA) with the help of the City and Regional Planning Department at
Cal Poly.

The Tea Fire BCA met these objectives, and the results reported here. The Tea
Fire subject property is located in Santa Barbara City just north of Highway 192
within a mountainous area of Santa Barbara County within a Wildland Urban
Interface (WUI) area. Three reasons the Tea Fire property acquisition project
was chosen for analysis include:
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1. The subject properties, while purchased to avoid landslide damages,
constituted an opportunity to assess a “loss-avoidance” for a multi-hazard
mitigation project area due to the Tea Fire;
2. Being affected by a documented disaster, the mitigation project’s
forecasted estimates of loss avoidance could be “tested” by a real-world
event;
3. The relatively narrow project scope made it suitable for analysis by a
single analyst.

The following describes the methodology used for property acquisition loss
avoidance determination from the November 2008 Tea Fire event. Most of these
involved use of the FEMA BCA Toolkit, a methodology for estimating benefits of
mitigation projects. Steps included:
1. Obtain building values before mitigation and fire damage estimates from
FEMA BCA Toolkit, based on “before mitigation” building and contents
values
2. Obtain current comparable building values/adjust before mitigation
building values for inflation
3. Determine burn recurrence in study area
4. Calculate “loss avoidance” and adjust for inflation using FEMA BCA
Toolkit
5. Add additional avoided losses not assumed in FEMA BCA Toolkit (e.g.,
emergency management costs)
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6. Subtract new losses resulting from the project
7. Determine multi-hazard recurrence in study area
A summary of findings related to each step follows. All data sources are
documented and, where possible and applicable, validated by multiple sources.

(1) Obtain building values before mitigation and fire damage estimates from
FEMA BCA Toolkit, based on “before mitigation” building and contents values.
The value of the buildings before the mitigation was $1,040,000. Contents value
associated with the properties was $312,000. The total fire damage estimate and
value of buildings, and their contents before mitigation was $1,352,000 (City of
Santa Barbara Cost Benefit Analysis Report, Chicago Title Company, County
Assessor Data).

(2) Obtain current comparable building values/adjust before mitigation building
values for inflation. The 2008 comparable building plus contents values for four
buildings range from $1,690,000 to $2,366,000. Using the FEMA inflation
calculator to determine current building values for comparable buildings based on
the before-mitigation building values, the 2008 building value would be
$1,431,217. This is a per square foot cost of approximately $275. Under this
assumed building value, the contents value would be $429,365. Altogether, the
2008 building plus contents value according to the FEMA inflation calculator is
$1,860,582. The FEMA inflation calculator amount is used as the estimated
damage amount because it is at the lower end of the comparable building value
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scale and complies with the FEMA BCA Toolkit calculations and assumptions
(Chicago Title Company, County Assessor Data).

(3) Determine burn recurrence in study area. The burn recurrence frequency
(how often an area burns over a given amount of time) for a chaparral fire regime
is 25 years. However, this is a standard rate that does not take in to account
changing environmental conditions such as global warming (FEMA standard
recurrence intervals).

(4) Calculate “loss avoidance” and adjust for inflation using FEMA BCA Toolkit.
The FEMA BCA Toolkit calculates a total average annual damages and losses
avoided benefit by determining the recurrence for a particular hazard and
assigning it a ratio of probability for each year. It then divides the total values of
the property and contents by that ratio. In this example, there is a burn
recurrence of 25 years. This means there is a 1 in 25 chance that the area will
burn with a total loss of the buildings and the property. With an estimated
damage amount of $1,860,582, coupled with average life loss and injury
expenditures avoided, the total average annual benefit for damages and losses
avoided is $74,458. If the landslide project life of 100 years were assumed to be
the recurrence ratio, then it can be assumed that instead of four wildfire events
happening over the course of 100 years we would have five multiple hazard
events happening within that 100 year range, making the recurrence ratio 1 in 20.
That additional hazard increases the annual losses avoided estimate to $93,064.
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Figuring in the FEMA assumed discount rate and present value coefficient in to
the total average annual damages and losses avoided benefit of $74,458, the
new total accrued benefits, or net present value of benefits equal $1,062,455.
However, the data show that the amount of expenditures actually avoided was
much higher than the Toolkit’s assumed benefits because the avoided
expenditures actually equaled the full 2008 value of the buildings and their
contents. Instead of a net present value of $1,062,455, the present value of the
benefits is the total assumed 2008 building and contents value of $1,860,582.

(5) Add additional avoided losses not assumed in FEMA BCA Toolkit. In this
particular scenario some of the costs avoided due to the mitigation effort include
the costs of response to the project properties, evacuation and displacement of
the property inhabitants, litigation, medical expenses for possible injuries, and, of
course, loss of life. These costs were all avoided due to the 100 percent
mitigation of exposure to risk resulting from the property acquisition. It is safe to
say that whatever amount established as the total benefit is significantly less than
the actual amount saved. A definitive number, however, cannot be established or
assigned to this area due to the many considerations and possibilities involved.

(6) Subtract new losses resulting from the project. There are no new losses
associated with the property acquisition project.
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(7) Determine multi-hazard recurrence in study area. This area is susceptible to
many different types of hazards. The City of Santa Barbara as a whole has
endured a substantial history of fires, floods, earthquakes, landslides, toxic spills,
and even tsunamis. In the project area wildfires, landslides, earthquakes, and
other human caused disasters are common. It is difficult to accurately define the
recurrence of landslides, but many have happened in this area, and these
properties are in an area highly susceptible to landslides. Earthquakes are also
frequent in this area and increase the possibility of the occurrence of other threat
hazards. If the total destruction annual threat ratio or probability of recurrence for
wildfire is 1 in 25 as discussed above, it would be safe to assume that this ratio
could be increased significantly if combined with earthquakes and landslides and
miscellaneous events. It might be a 1 in 20 or even a 1 in 15 probability. If this is
the case, then it can be assumed that the total average annual damages and
losses avoided benefit value would be much higher than the $74,423 annual
value currently assumed for this project. It is difficult to determine exactly what
the frequency would be if all disasters were consolidated into a single hazard
threat ratio.

Findings:
Single Hazard Mitigation-Possible range of ten year avoided expenditure benefit: $1,690,000 $2,366,000
-Possible overall benefit ratio: 1.55:1 – 2.25:1
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-Assumed annual avoided expenditure benefit: $104,241
-Assumed overall ten year avoided expenditure benefit: $1,860,582
-Assumed overall benefit ratio: 1.75:1

The numbers above do not include the additional non-assumed avoided
expenditures discussed above. These numbers and ratios may be higher if all
variables could be considered. Furthermore, these numbers are based heavily on
building and property values as well as an inflationary economic climate. If all
additional non-assumed avoided expenditures are included ratios and benefits
likely will remain positive.

Multi-Hazard Mitigation-Benefit ratio likely increases to 3:1 or 4:1 if all variables considered
-Annual avoided expenditure benefit will increase due to a lower number
of division for overall benefit. Instead of 1 to 25 for hazard recurrence it will
likely be 1 to 20 or 1 to 15.
-FEMA BCA Toolkit is not best suited for multi-hazard mitigation analysis
-Evaluation of all variables difficult, even in retrospect. Benefits appear to
increase significantly regardless.

SMART:
CalEMA is transitioning from its current approach for identifying loss avoidance to
the State Mitigation Assessment Review Team (SMART), a new system and
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strategy by which the State will assess completed mitigation actions and
establish a record of the effectiveness (actual cost avoidance) of the mitigation
actions (Governor’s Office of Emergency Services,2007). The following are a list
of findings related to the SMART system and its application to the project.
-Loss avoidance performance for this property acquisition mitigation based
on a level of intensity consistent with a total loss.
-Identified the effectiveness of property acquisitions as 100 percent
effective in this case.
-Loss avoidance performance ratio equaled 1.55:1 to 4:1 (or higher) with
total possible single event expenditure avoidance of $2,366,000.
-Primary benefactor of acquisitions is the insurance provider, whether
private or public for single hazards.
-The appropriate scale of a property acquisition is difficult to asses. There
are many factors to consider.
-Tea Fire provided unique opportunity to perform first time SMART
analysis on project considered to be multi-hazard mitigation.
-Provided a chance to evaluate property acquisitions as multi-hazard
mitigations through SMART methodologies.
-Provides California Emergency management Agency and CSU system
framework for future multi-hazard analysis.
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FEMA BCA Toolkit:
-A multi-hazard mitigation BCA toolkit should be developed to help
thoroughly determine mitigation benefits.
-The Toolkit should delineate between benefits to the private side and the
public.
-Option to remove Net Present Value and Discount Rate should be
available to more accurately produce retroactive analysis results.

Implications:
-Global warming will likely increase the overall benefits of an acquisition
mitigation. Acquisitions may become more appealing as global warming
effects persist.
-Increased frequency of multiple hazards in a given area may decrease
the likelihood that private insurance companies will provide insurance.
Federal disaster insurance may have to be established.
-Many stakeholders and parties from a myriad of fields and interests will
find this study useful.
-A justification threshold for property acquisitions should be established
before implementing as a primary mitigation tool.
-The relevancy of this study will increase with time and as more hazard
events happen.
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Several challenges and issues arose in completing the Tea Fire BCA loss
avoidance assessment:

-Site visits and background research should have been completed immediately
after the fire. Entrance could have been made within a week or two of the end of
event.

-Since emergency management, response, costs of evacuation and
displacement of the property inhabitants, and litigation costs are not documented
or assumed in the BCA they are difficult to accurately determine.

-The FEMA BCA Toolkit does not have options for calculating multi-hazard
mitigation benefit ratios or multi-hazard net present worth values.

-The number of variables involved in adjusting benefit ratios and net present
values for global warming impacts were too many and too vague.
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CHAPTER 1: STUDY INTRODUCTION

Study Description

Hazards are something we live with everyday. Hazards may impact our lives
through our finances, our time, our relationships, our property, and our health.
Some hazards are easily avoided and others are not. The best way to avoid the
negative impacts of hazards is to mitigate the exposure to the hazard or risk
associated with the hazard. But once a disaster happens and the damage is
done how can one tell how successful a mitigation effort was? If a second or third
disaster or hazard event happens how can one tell if the original mitigation
continued to be a beneficial investment? This study intends to determine just
that, the cost or benefit of a mitigation that was done on an area subject to
multiple hazards.

Multi-hazard mitigation is an action taken to reduce or eliminate long-term risks
from two or more natural or human-caused hazards. A hazard is any condition or
event with the potential to cause fatalities, injuries, property damage,
infrastructure damage, economic interruptions, environmental damage, or other
loss.

The analysis area for the Tea Fire BCA (Benefit Cost Analysis) study is subject to
multiple hazards including but not limited to: wildfires, landslides, and
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earthquakes. A mitigation project was completed where four properties were
purchased, any remaining developments removed, then left empty as open
space in perpetuity thus removing the exposure to risk. This mitigation was
performed with one type of hazard in mind, landslides, but the project ended up
mitigating the exposure to risk from multiple types of hazards. The mitigation was
tested during the Santa Barbara Tea Fire, a wildfire which burned thousands of
acres of Santa Barbara County land in November, 2008.

This study determines the overall benefit of the mitigation project for this incident,
and couples that with the benefits determined for the mitigation of exposure to all
other possible hazards. Possible implications and future benefits associated with
this mitigation and mitigations like this are also explored.

The objectives of the Tea Fire CBA project were twofold: 1.) determine the “loss
avoidance” for the 1998 landslide property acquisition mitigation project using a
rapid assessment approach; and 2.) to continue refining procedures for the State
Mitigation Assessment Review Team (SMART) for entering the field and
gathering data. The Tea Fire CBA met the above objectives.

There are three reasons the Tea Fire property acquisition project is analyzed.
First, the properties, while purchased to avoid landslide damages, constituted an
opportunity to assess a “loss-avoidance” for a multi-hazard mitigation project
area due to the Tea Fire. Second, being affected by a documented disaster, the
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mitigation projects’ forecasted estimates of loss avoidance could be “tested” by a
real-world event. Third, the relatively narrow project scope made it suitable for
analysis by a single analyst.

Description of Area and Community

The study area is in the Santa Barbara City foothills located in the Santa Ynez
Mountains west of the Montecito-Santa Barbara City boundary. The study
properties lie between the Sycamore, Coyote, and Mission Canyons. This area is
characterized by chaparral, dry brush, oak trees, and narrow, winding access
roads. The area overlooks the city and has many ocean views. It has been one of
the most sought after and expensive residential areas on the California coastline.

Santa Barbara is a city in Santa Barbara County, California, United States.
Situated on an east-west trending section of coastline, the only such section on
the west coast, between the steeply-rising Santa Ynez Mountains and the sea,
Santa Barbara has a Mediterranean climate. As of the census of 2000, the city
had a population of 92,325 while the contiguous urban area, which includes the
cities of Goleta and Carpinteria, along with the unincorporated regions of Isla
Vista, Montecito, Mission Canyon, Hope Ranch, Summerland, and others, had
an approximate population of 200,000 (City of Santa Barbara, 2001).

Historically, this area has been susceptible to many types of hazards. The City of
Santa Barbara as a whole has endured a substantial history of fires, floods,
13

earthquakes, landslides, toxic spills, and even tsunamis. The first example is the
powerful 1812 earthquake and tsunami, one of the strongest in California history,
that completely destroyed the Mission as well as the rest of the town; water
reached as high as present-day Anapamu Street, and carried a ship half a mile
up Refugio Canyon. The next incident was the earthquake of June 29, 1925, the
first destructive earthquake in California since the 1906 San Francisco quake,
which destroyed much of Santa Barbara and killed 13 or 14 people. The low
death toll is attributed to the early hour (6:23 a.m., before most people were out
on the streets, vulnerable to falling masonry). While this quake, like the one in
1812, was centered in the Santa Barbara Channel, it caused no tsunami, and
most of the damage was caused by two onshore aftershocks (Santa Barbara
County, 1979).

An example of an environmental human caused disaster which resulted in State
and federal policy was the blowout at Union Oil's Platform A on January 28,
1969. Approximately 100,000 barrels of oil surged out of a huge undersea break,
fouling hundreds of square miles of ocean and covering the coastline from
Ventura to Goleta, as well as the north facing beaches on the Channel Islands.
Two legislative consequences of the spill in the next year were the passages of
the California Environmental Quality Act (CEQA) and the National Environmental
Protection Act (NEPA); locally, outraged citizens formed GOO (Get Oil Out)
(Santa Barbara, 2004).
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One type of disaster in Santa Barbara that plagues developers and land owners
is landslides. The Santa Ynez Mountains are notorious for slope creep and
sediment stability issues. In Sycamore Canyon (near the border of Santa Barbara
County and the City of Santa Barbara) in the late 1990’s a mud flow ripped a
home from its foundation and moved it several feet downhill (Santa Barbara,
2004). Just east of the study properties there was a landslide which covered a
Caltrans construction area. Furthermore, the study properties themselves are in
a landslide threat area.

Lastly, wildfires have plagued Santa Barbara and have done more damage to
individual property owners in recent history than any other disaster in the area.
Santa Barbara County was proclaimed a state of emergency due to fires four
times between the years 1950 and 1997. For example, two separate fires in 1964
burned over 100 square miles of land; the 1964 Coyote Fire burned 67,000 acres
of backcountry along with 150 homes; the smaller but quickly moving Sycamore
Fire in 1977 burned 200 homes; the disastrous 1990 Painted Cave Fire, which
incinerated over 500 homes in only several hours and scorched 7 square miles
during an intense Sundowner wind event; and the 2004 Gaviota fires, which
burned over 7,400 acres (Santa Barbara, 2004). The Santa Barbara County
Multi-Jurisdictional Hazard Mitigation Plan places the study area, and much of
the city of Santa Barbara in an extreme wildfire threat category. The following
table (Table 1) lists nine major wildfires in Santa Barbara County.
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Table1: Major Wildfires in Santa Barbara County

Source: Santa Barbara, 2004.
These examples give a quick glimpse at the level of exposure to risk property
owners have in this area to all types of disasters that include natural and manmade incidents. These examples also show how desirable the area must be
given that people are so willing to except such exposure to live there and develop
there. These examples however are examples on a large region scope. The
examples of multi-hazard threat exposure to the study area in specific are
seemingly just as numerous.
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Description of Study Properties

The properties that are being studied are in the Santa Barbara City foothills
approximately 200 meters west of the Montecito-Santa Barbara City boundary
located where Conejo Road and State Highway 192 meet (see Figure 14). State
Highway 192 runs near the properties and is one of the major response routes.
The properties are on Ealand Place and Conejo Rd. (see Figure 14). The
properties were built between 1965 and 1975 (Chicago Title Company, 2009).
With overlooking views of the Pacific Ocean, the City of Santa Barbara, and
Montecito these properties are in a highly desirable area for residential
development. When built, these properties were zoned R-1 which is a designator
for single family residential development rights (Tea Fire Updates, 2009). In 1985
a zoning ordinance was instated which deemed the properties undevelopable
due to landslide hazard (Tea Fire Updates, 2009). The properties and the
developments that continued to exist on them were considered a legal nonconforming use which simply means they were legal due to the fact the
structures existed prior to the new ordinance restricting development and, thusly,
maintained their existing development rights (Tea Fire Updates, 2009). In 1998,
as a single hazard (landslide) mitigation effort, the City offered to purchase any
properties in the area that were deemed at risk of landslide. The structures on
the property were torn down and left open in perpetuity. Four property owners
decided to accept the offer; these are the properties being focused on in this
study. The property sizes ranged from 1150 square feet to 1350 square feet.
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Comparable and surrounding properties in the area which still have structures on
them are comparable in size and value to the study properties assumed current
value (this will be discussed more in the mitigation section) (Chicago Title
Company, 2009). The four properties have the addresses 21, 29, and 27 Ealand
Rd and 494 Conejo Rd (see Figure 14) and are in the Santa Barbara City fire
response jurisdiction.

The area that these properties are located in is susceptible to multiple types of
hazards. The steep slopes and dry chaparral and oak landscape make it an area
especially susceptible to wildfires and landslides. Historically there was a wildfire
in the area where these properties were built in 1977 and a small landslide in the
area in 1969. Furthermore, there was a landslide in 1997 near the properties
(Santa Barbara County, 2004) and in 2006 a landslide just across the small
valley (less than 200 meters from the study properties) covered a road which
Caltrans was widening. This resulted in litigation and ultimately a payout to local
property owners (Tea Fire Updates, 2009). The landslide hazard identified at the
site of the study properties was the cause of a landslide monitoring project which
resulted in a monitoring site being placed in the center of the cul-de-sac near the
study properties (see Figures 2-5). This monitoring point has moved significantly
in the past years causing the topography of the terrain and the street to shift
significantly (Tea Fire Updates, 2009).
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Many of the properties surrounding the study properties are also in landslide
hazard areas and are susceptible to property damage in the event of a landslide
(City of Santa Barbara, 2001). The property owners of these properties opted out
of the offer to have their properties purchased in the 1998 mitigation project
however and chose to maintain their properties. These properties, since the
passing of the zoning ordinance in 1985 which limited future development on the
properties, have been considered “distressed properties.” They cannot be
developed on and are at risk to future hazards (City of Santa Barbara, 2001).
This designation of “distressed property” decreased the values of the properties,
which turned the properties from extremely expensive and unappealing to
extremely appealing for those who greatly desired to own land in the area but
were unwilling to pay the original asked prices. Many of these purchasers lost
their properties in the Tea Fire as you can see in the map of destroyed or burnt
properties in the mitigation description section (see Figure 14).

The map below (Figure 1) shows the study area in relation to the watershed in
the Santa Ynez Mountains. The map also provides an outline of the burn area
which covered areas in both the City of Santa Barbara and the unincorporated
County. As displayed in the map the study properties lie in the Sycamore Canyon
and are in the City limits.

19

Figure 1: Tea Fire Watershed Map. Source:
http://www.countyofsb.org/uploadedFiles/ceo/oes/Tea_Fire_Map_11-19-08.pdf

Description of Development and Policy History

The City of Santa Barbara in 2009 has become a slow to no growth city. Many of
its policies maintain a zero growth interpretation due to the fragile and unique
environments in and around the City. These environments include coastline
areas and foothill and mountainside areas which are either protected or sensitive
areas. These boundaries and constraints have helped shape the policies and
ordinances in the City and County (City of Santa Barbara, 2001).

Policies and ordinances in the study area have changed as hazard awareness
has increased. Since the City’s incorporation and eventual adoption of zone20

based planning the study properties have been zoned as R1 zoning (City of
Santa Barbara, 2001). R1 zoning is generally designated as single family
residential development area. During the time this zoning designation was in
place the study properties were built (as well as the surrounding properties). At
the time hazards were not a primary concern. In fact, at that time the idea and
general practice of zoning in Santa Barbara was just getting its foothold. The idea
that zoning could be utilized as a policy or ordinance tool to limit the exposure an
average citizen or development may have to a given hazard or threat had not
likely been heard of, much less utilized. It wasn’t until 1985 that zoning in the
area became a tool for mitigation.

In 1985 a zoning ordinance was established over many areas in the Sycamore
Valley Area (as well as many other areas in the Santa Barbara foothills and
mountains) which restricted any further development in landslide hazard areas
(City of Santa Barbara, 2001). This left currently existing structures and
developments in what is called a legal non-conforming use. This simply means,
as stated previously, that there is a structure that legally exists because it was
built under a different zoning ordinance, however it does not conform to current
zoning restrictions.

Legal non-conforming uses are often difficult to remediate or change in regards
to hazard exposure. Even when something like a wildfire or other major disaster
destroys the structure there is still the matter of whether the landowner maintains
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rights to redevelop. This became a point of contention immediately after the Tea
Fire as residents sought to redevelop their parcels of land but found resistance
due to current zoning restrictions (Tea Fire Updates, 2009). Remedies to these
problems are rarely quick and easy and are often solved in court through
litigation. This study does not seek to find a remedy for this dilemma; it is worth
simply mentioning for the uninitiated reader.

In 2009, plans exist which help the City progress in such a way to reduce risk
and mitigate future hazards. The primary plan used as the vehicle for such
mitigation is the Santa Barbara County Multi-Jurisdictional Hazard Mitigation
Plan. The emphasis of the plan is on the assessment and avoidance of identified
risks, implementing loss reduction measures for existing exposures and insuring
critical services and facilities survive a disaster (Santa Barbara County, 2004).
Plans like this help to identify future risks so future development is not sought in
such compromising areas.

In 2009, the concept of hazard mitigation planning has become far more common
place in all aspects of planning and development. This will ideally lead to a safer
future for all people and property. Additionally, as studies, like this one, are
accomplished and the information is synthesized and utilized, programs can
hopefully be put in place and implemented to reduce the risk of current
development to future hazards.
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Some examples of available funding for current wildfire mitigation projects are:

Watershed and Fuels Community Assistance Grants ProgramThis program funds projects via Community Assistance Grants (CAG) that
reduce wildland vegetation in the central Sierras. These projects are limited to
State Responsibility Areas (SRA) for fire protection (Governor’s Office of
Emergency Services, 2007).

Vegetation Management ProgramThe Vegetation Management Program (VMP) provides $4 million in funds for
removal of fuel beds and public benefit efforts. Cities and counties can apply for
these funds that are provided annually in the general fund budget (Governor’s
Office of Emergency Services, 2007).

California Forest Improvement ProgramFunding is available for fuels reduction projects conducted under the California
Forest Improvement Program (CFIP). Eligible forest landowners can be
reimbursed up to 90% of their expenses for fuels reduction projects conducted
under CFIP (Governor’s Office of Emergency Services, 2007).
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California Fire Safe CouncilsAn additional fire mitigation program is operated through the California Fire Safe
Councils. These are local councils made up of cross-sections of the community
and can apply for grant funding from federal and private entities (such as PG&E)
for fuel hazard reduction and education programs (Governor’s Office of
Emergency Services, 2007).

Table 2 summarizes the total value of projects selected for federal funding
through California Fire Safe grant programs for years 2005-2007.

Table 2: California Fire Safe Council Funded Mitigation Project Total Values

For a more complete wildfire mitigation policy background, a history of wildfire
mitigation legislation between the years 1933 - 2006 can be found attached as
Appendix F.
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Description of Study Area Hazard Mitigation

FEMA has a Pre-Disaster Mitigation Grant (PDM) program. This program allows
applicants to compete, according to eligibility (established guidelines to be found
in OMB Circular A-94 Guidelines), cost effectiveness, met deadlines, and
prioritization, for pre-disaster mitigation project money. This money allows for the
completion of mitigation projects that would not otherwise have available funding
(Governor’s Office of Emergency Services, 2007).

In 1998 a hazard mitigation project was undertaken by the City of Santa Barbara
with funding assistance from FEMA (75 percent FEMA share, 25 percent local
share) through the PDM program. The project consisted of an offer from the City
to purchase properties in the landslide hazard area. The pictures below (Figures
2, 3, 4, and 5) show the landslide hazard in the area. After the property purchase
the City would remove any existing structures and restrict any future
development, thereby eliminating the landslide threat to property and life. The
offer was made and four property owners accepted. The addresses of these
properties are 21, 29, and 27 Ealand Rd, as well as 494 Conejo Rd. They were
purchased for $1,060,153.00 collectively at approximately $200 per square foot
(Conejo Slide Area Mitigation, 2009).
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Figure 2: Slide Monitor Site. Landslide monitor placed in middle of Ealand Rd.
cul-de-sac.

Figure 3: Landslide Effect on Street. Image of Ealand Rd. cul-de-sac looking
towards study properties.

Figure 4: Ealand Road Cul-de-sac. View of Reuban Barajas’ Property (left) and
Ealand Rd. cul-de-sac.
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Figure 5: Landslide Remediation Project. View from study properties across
canyon to Caltrans landslide site.

When the Tea Fire burned the study area in November 2008, the single hazard
mitigation project completed for landslide hazard mitigation in 1998 became a
multi-hazard mitigation project due to the fact that the benefits of the project
manifested themselves during a secondary hazard (the Tea Fire). It is evident
that the project outcome, while intended for one hazard, was in fact beneficial for
multiple hazard scenarios. Once the fire had done its damage the single hazard
mitigation became a successful multi-hazard mitigation.

In the future, if/when hazards continue to impact this land, whether it be a
landslide, an earthquake, or another wildfire, the project will be further solidified
as a successful multi-hazard mitigation. This is just one example of how a hazard
mitigation project can be more beneficial than ever originally imagined or
intended. As the costs and benefits are explored further in this study one will find
that this example of unintended multi-purpose benefits provides support and
additional justification when proposing future hazard mitigation projects in multihazard threat areas.
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CHAPTER 2: DESCRIPTION OF HAZARD EVENT

Regional Event Description

It is important to note the definition of wildfire. Wildfires can be classified as either
a wildland fire or a wildland-urban interface (WUI) fire. The former involves
situations where wildfire occurs in an area that is relatively undeveloped except
for the possible existence of basic infrastructure such as roads and power lines.
An urban-wildland interface fire includes situations in which a wildfire enters an
area that is developed with structures and other human developments. In WUI
fires, the fire is fueled by both naturally occurring vegetation and the urban
structural elements themselves. According to the National Fire Plan issued by the
U.S. Departments of Agriculture and Interior, the urban-wildland interface is
defined as “…the line, area, or zone where structures and other human
development meet or intermingle with undeveloped wildland or vegetative fuels”
(Santa Barbara County, 2004).

The Montecito Tea Fire is a wildfire that began on November 13, 2008,
destroying 210 homes in the cities of Montecito and Santa Barbara, California. It
was the first of several November 2008 wildfires that burned hundreds of homes
November 13–15, 2008. Figures 6 and 8 below show some of the firefighting
efforts taken during the Tea Fire. The Tea Fire ignited in the Cold Springs section
of Montecito at approximately 17:50 PST on November 13, 2008. The fire started
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at a historic structure called the "Tea House" above Mountain Drive, giving the
fire its name. Spreading rapidly, it was fanned by offshore winds, known as
“Sundowners” that blow down the Santa Ynez Mountains, gusting up to 70 mph.
These winds caused the fire to spread into the city of Santa Barbara. Figure 7
below shows the fire progressing down the Santa Ynez Mountains. The fire was
40% contained on the 15th, 75% on the 16th, and by November 18, 2008 it was
95% contained after burning 1,940 acres (Tea Fire Information, 2008).

Figure 6: Morning Firefighting Effort. Source: http://www.sbcfire.com/fp/hrp.html

Figure 7: Tea Fire Bird’s Eye View. View of the Tea Fire spreading over the
mountains towards the city. Source: http://www.sfgate.com/cgibin/object/article?f=/c/a/2008/11/15/mn8v144nus.dtl&o=17
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Figure 8: Night Time Firefighting Effort. Source: http://www.sfgate.com/cgibin/object/article?f=/c/a/2008/11/15/mn8v144nus.dtl&o=17

Cause

The cause of the fire was under investigation for the first four days when
authorities determined on November 17th that it was "human caused". The
following day, Santa Barbara County Sheriff's investigators announced that the
fire was caused by a group of ten men and women, age 18 to 22, college
students, who went to the abandoned Tea House on the night of Wednesday,
November 12 and held a bonfire party at the location, through the early morning
hours of Thursday, November 13. The students told investigators they had put
the fire out, but authorities believe the fire smoldered until the heavy winds
ignited the fire on Thursday afternoon (Tea Fire Updates, 2009).

On November 20, 2008, Dr. Andreea M. Serban, President of Santa Barbara City
College, issued a statement noting that "nine of the ten individuals identified as
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allegedly responsible for the Tea Fire have been confirmed as Santa Barbara
City College students" (Tea Fire Updates, 2009) .

Injuries and Evacuations

Santa Barbara County officials stated that they had reports of 13 persons injured,
including 10 who were treated for smoke inhalation and three with burn injuries,
one of which was critical. There is a foundation for two burn victims of the fire,
Lance & Carla Hoffman. Information on this foundation including benefits and
donations can be found on the facebook.com group "Tea Fire Survivors: Lance
and Karla Hoffman". The fire resulted in the evacuation of 5,400 homes with
15,000 residents. Approximately 2,700 evacuees were back home by November
16, 2008. There was one fatality amongst the evacuees, a 98-year-old man,
though the county sheriff-coroner had not ascertained yet if the death was due to
the fire or his multiple medical problems (Tea Fire Updates, 2009).

Destruction of 210 Homes

The Tea Fire resulted in the destruction of 210 homes in Montecito and Santa
Barbara. Of the destroyed homes, 106 were in the city of Santa Barbara, the
remainder were in Montecito (Tea Fire Information, 2008). Figure 9 below
illustrates the damage done to homes in the Tea Fire.
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Figure 9: Tea Fire Building Remnants. Rubble from one of the 210 homes
destroyed by the Tea Fire. Source: http://www.sfgate.com/cgibin/object/article?f=/c/a/2008/11/15/mn8v144nus.dtl&o=17

Westmont College

The campus of Westmont College was heavily damaged, though no injuries were
reported on the campus. The Physics Lab, Psychology Building, and many of the
faculty homes were destroyed. The Clark residence hall was severely damaged.
With the recovery phase initiated over the weekend, faculty and staff were
allowed back on campus November 17th, but the school was scheduled to
remain closed to students until December 1st (Tea Fire Information, 2008).

The Mount Calvary Retreat House and Monastery in Santa Barbara, part of the
Order of the Holy Cross, was also destroyed (Tea Fire Information, 2008).
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Response and Resources

California Governor Arnold Schwarzenegger (as seen in figure 10 below)
declared a state of emergency for Santa Barbara County due to the Tea Fire.
Schwarzenegger issued a statement that he was "making all state resources
available to the fire commanders and was requesting assistance from the federal
government as well" (Tea Fire Updates, 2009).

Figure 10: Governor Schwarzenegger Tea Fire Address. Source:
http://www.countyofsb.org/ceo/oes/tea_fire_photos.aspx

On November 14, 2008, 1,141 personnel were on the scene, including 260 from
CAL FIRE, and 25 fire crews. They were supported by 193 engines, 7 dozers,
and 1 watertender. Resources were expanded on November 15 to include 2,235
firefighters and 9 helicopters with cost estimates of $3.5 million, which increased
to $3.9 million the following day. (Tea Fire Information, 2008)
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Staffed from 8 a.m. to midnight, a public information call center was established
to provide updates and status reports. Information was made available on the
County Government cable TV station, as well as specific AM and FM radios that
provided Emergency Public Information. CSBTV Channel 20 ran Live Video
Stream (Tea Fire Information, 2008).

San Marcos High School in Santa Barbara became an emergency shelter
operated by the American Red Cross, Santa Barbara County Chapter. Earl
Warren Showgrounds was opened for large animal evacuees, while small
animals could be brought to the Santa Barbara Humane Society in Goleta (Tea
Fire Information, 2008).

The map below (Figure 2) highlights the progression of the fire during the course
of its four day burn cycle. Note that most of the burning occurred over the course
of a single day. This highlights how fast and dangerous a wildfire has the
potential to be.
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Figure 11: Tea Fire Burn Progression Map. Source: Santa Barbara County, 2008.

Hazard Events At/Near Study Area

The Tea Fire, which had already spent an entire day burning, was well in to its
climax when it reached the study properties. One eyewitness, Ruben Barajas,
owned the property one parcel to the north of the study properties, 17 Ealand Pl
(see figure 14 below). Mr. Barajas was attempting protect his property until it was
no longer feasible or safe to do so, but he waited till the last possible moment to
flee. Mr. Barajas, having seen the fire and having been a neighbor to the former
residents of the study properties, believes that the fire would have absolutely
engulfed any structures remaining on the study properties. He stated that, “there
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is no way those places would have still been standing. This place was like a fire
storm. The winds were so high, and it was so hot. It’s a miracle that anything is
still left standing.” The figures below highlight the damage done by the fire on the
study properties.

Figure 12: Property Neighboring Study Properties. Picture of Reuban Barajas
Property located next to study properties

Figure 13: Fire Progression Example. Study property, fire progressed across
property to hill side in background
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During a February site visit it could be seen that the fire swept across most of the
properties in the area sparing few. The study properties, which can be seen in
the property burn map below (Figure 14), were covered in charred soils, shrubs,
trees, and miscellaneous ruble. The pictures in this section highlight some of the
extensive damage done to the area. Unfortunately, pictures can only convey a
small idea of how bad the damage really was, a true appreciation of the
extensiveness of the damage done by the fire could only be attained by a site
visit. It is important to note that these pictures were taken two and a half months
after the incident. New undergrowth had begun growing by the time these
pictures were taken. It is still quite easy however to see a large amount of
damage was done, and the study properties were fully engulfed in flames.

Figure 14: Parcel map of Study Area. Properties with dollar signs are the
mitigation properties.
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Figure 15: Santa Ynez Mountains from Study Properties, looking North.

Figure 16: Study Property Image (29 Ealand Rd)

Near the study area there are many high profile celebrity homes. Some of these
celebrities were present during the events of the fire. Rob Lowe, a famous actor,
was one of the many fleeing the fire. He stated on November 14th, 2008 during
an interview with Oprah Winfrey (also a local property owner in the Montecito
area):
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“My wife called and said 'Montecito is on fire -- get out'. And I
thought she was kidding. We got in the car, pulled out of the
driveway and the entire mountain behind was flames 200 feet high - shooting into the air. Embers were raining down, they were in our
shirts and in our hair, and the wind was easily 70 mile per hour... it
was Armageddon!"
Governor Arnold Schwarzenegger, after visiting the impacted area near the study
area was quoted as saying on November 15th, 2008:

"My family and I have come many, many times to the Santa
Barbara area. We think it’s the most beautiful area. But the area we
walked around today looked like hell".
An example of these sentiments can be seen below in a picture (Figure
17) of one of the study properties and the burnt rubble left behind.

Figure 17: Burn Damage on Study Property
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CHAPTER 3: COST BENEFIT ANALYSIS

Methodology

The following describes the methodology used for property acquisition loss
avoidance determination from the November 2008 Tea Fire event. Most of these
involved use of the FEMA BCA Toolkit, a methodology for estimating benefits of
mitigation projects. Steps included:

1. Obtain building values before mitigation and fire damage estimates from
FEMA BCA Toolkit based on “before mitigation” building and contents
values
2. Obtain current comparable building values/Adjust before mitigation
building values for inflation
3. Determine burn recurrence in study area
4. Calculate “loss avoidance” and adjust for inflation using FEMA BCA toolkit
5. Add additional avoided losses not assumed in FEMA BCA toolkit (e.g.,
emergency management costs)
6. Subtract new losses resulting from the project
7. Determine multi-hazard recurrence in study area
All data sources are documented and, where possible and applicable, validated
by multiple sources. The findings related to each step follow:
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(1) Obtain building values before mitigation and fire damage estimates from
FEMA BCA Toolkit based on “before mitigation” building and contents values.
The value of the buildings before the mitigation is defined as 4 homes X 1300
square feet X 200 dollars per square foot (where 200 dollars a square foot was
the median building cost obtained at the time of mitigation by the City of Santa
Barbara) which equaled $1,040,000.

Furthermore, there is a contents value associated with the properties defined as
building value ($1,040,000) X .3 equaling $312,000. This value must be
accounted for as it is considered part of the total compensation value after a
disaster event.

The total fire damage estimate and the value of buildings, and their contents
before mitigation equaled $1,352,000 (See BCA Chart, Table 3).

Data Sources: City of Santa Barbara Cost Benefit Analysis Report, Chicago Title
Company, County Assessor Data.

(2) Obtain current comparable building values/Adjust before mitigation building
values for inflation.
The 2008 comparable building values range from 250 dollars per square foot to
350 dollars per square foot. At the lowest value of 250 dollars per square foot
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multiplied by 1300 square feet (average project home size) multiplied by four
properties the 2008 value of these buildings would be $1,300,000.

The building value combined with the value of the contents associated with the
properties is defined as building value ($1,300,000) X .3 which equals $390,000.

The total value of the buildings, and their contents at 250 dollars per square foot,
is $1,690,000.

However, at the highest value of 350 dollars per square foot multiplied by 1300
square feet (average project home size) multiplied by four properties the 2008
value of these buildings would be: $1,820,000.

The building value combined with the value of the contents associated with the
properties is defined as building value ($1,300,000) X .3 which equals $546,000.

The total value of the buildings, and their contents at 350 dollars per square foot,
is $2,366,000.

Using the FEMA inflation calculator to determine the current building values for
comparable buildings based on the before-mitigation building values one gets a
2008 building value of $1,431,217. This is a per square foot cost of
approximately $275. Under this assumed building value the contents value would
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then be $429,365. All together, the 2008 building plus contents value according
to the FEMA inflation calculator is $1,860,582.

For this study, the FEMA inflation calculator amount of $1,860,582 is used as the
estimated damage amount because it is at the lower end of the comparable
building value scale and complies with the FEMA BCA Toolkit calculations and
assumptions.

Data Sources: Chicago Title Company, County Assessor Data.

(3) Determine burn recurrence in study area.
The burn recurrence frequency (how often an area burns over a given amount of
time) for a chaparral fire regime is 25 years. However, this is a standard rate that
does not take in to account changing environmental conditions such as global
warming

Data Sources: FEMA standard recurrence intervals.

(4) Calculate “loss avoidance” and adjust for inflation using FEMA BCA Toolkit.
The FEMA BCA Toolkit calculates a total average annual damages and losses
avoided benefit by determining the recurrence for a particular hazard and
assigning it a ratio of probability for each year. It then divides the total values of
the property and contents by that ratio. In this example, there is a burn
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recurrence of 25 years. This means there is a 1 in 25 chance that the area will
burn with a total loss of the buildings and the property. In this case the total
values of the property and contents during the fire would have been $1,860,582.
Divided by 25 this amount equals an average annual damage and loss
expenditures avoided amount of $74,423. When this number is coupled with the
average annual deaths and value of life lost programmed in to the FEMA Toolkit
(See BCA Chart, Table 3 on page 49), as well as the injuries, the total average
annual damage and loss expenditures avoided benefit is $74,458. Since the
mitigation was performed in 1998, in 2008 at the time of the Tea Fire if you were
to multiply the total average annual damages and losses avoided amount by the
number of years that had passed which was ten, then there would be an
assumed avoided expenditures amount of $744,580.

If the landslide project life of 100 years were assumed to be the recurrence ratio,
then it can be assumed that instead of four wildfire events happening over the
course of 100 years we would have five multiple hazard events happening within
that 100 year range, making the recurrence ratio 1 in 20. That additional hazard
increases the annual losses avoided estimate to $93,064. The Toolkit does not
take this in to account however.

The assumption of assumed avoided expenditures, accumulated or annual, does
not take in to account inflating or deflating property values, or yearly inflation.
Knowing that the building values in 1998 were less than they were when the Tea
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Fire event happened one would have to make an annual adjustment for inflation
for each year that had passed to find the annual avoided benefits through 2008
and the total net present value of benefits. The FEMA BCA toolkit assumes a
discount rate of 7 percent as well as a present value coefficient of 14.27. Figuring
this discount rate and coefficient in to the total average annual damages and
losses avoided benefit of $74,458, the new total accrued avoided expenditures,
or net present value of benefits equal $1,062,455.

However, the data show that the amount of expenditures actually avoided was
much higher than the Toolkits’ assumed benefits because the avoided
expenditures actually equaled the full 2008 value of the buildings and their
contents. Instead of a net present value of $1,062,455 the present value of the
benefits is the total 2008 building and contents value of $1,860,582. However,
one will find that the actual amount saved is much greater when ancillary and
non-assumed costs are incorporated into this amount.

(5) Add additional avoided losses not assumed in FEMA BCA Toolkit.
While it is difficult to assume an exact monetary value for things like
displacement or response, there are a myriad of additional expenditures
associated with any type of disaster that cost stakeholders money. Whether it’s a
week in a hotel for a property owner evacuated, tax dollars spent to provide fire
fighting resources in a wildfire, medical expenses for those injured in any
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incident, or any other miscellaneous expense there are incalculable costs for all
stakeholders when it comes to disasters.

In this particular scenario some of the costs avoided due to the mitigation effort
include the costs of response to the project properties, evacuation and
displacement of the property inhabitants, litigation, medical expenses for possible
injuries, and, of course, loss of life. These costs were all avoided due to the 100
percent mitigation of exposure to risk resulting from the property acquisition. It is
safe to say that whatever amount established as the total benefit is significantly
less than the actual amount saved. A definitive number, however, cannot be
established or assigned to this area due to the many considerations and
possibilities involved.

Litigation, which can often cost municipalities a great deal, is completely avoided
for property owners that would have otherwise been occupying properties
acquired in a mitigation effort. Whether or not the local government has
culpability or not is not necessarily known or determined here. Regardless of the
party at fault in a given scenario, the costs of litigation are avoided when
acquisitions are completed.

(6) Subtract new losses resulting from the project.
Due to the fact that there were no improved, changed, or significantly modified
infrastructure or buildings (besides the removed buildings, which actually
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reduced the fire fuel load in the project area thus reducing the intensity of the fire
in the project area) there are no new losses associated with the property
acquisition project.

(7) Determine multi-hazard recurrence in study area.
This area is susceptible to many different types of hazards. The City of Santa
Barbara as a whole has endured a substantial history of fires, floods,
earthquakes, landslides, toxic spills, and even tsunamis. In the project area
wildfires, landslides, earthquakes, and other human caused disasters are
common. It is difficult to accurately define the recurrence of landslides (the
Toolkit default of 1% annual probability is not accurate), but many have
happened in this area, and these properties are in an area highly susceptible to
landslides. Earthquakes are also frequent in this area and increase the possibility
of the occurrence of other threat hazards.

If the total destruction annual threat ratio or probability of recurrence for wildfire is
1 in 25 as discussed above, it would be safe to assume that this ratio could be
increased significantly if combined with earthquakes and landslides and
miscellaneous events. It might be a 1 in 20 or even a 1 in 15 probability. If this is
the case, then it can be assumed that the total average annual damages and
losses avoided benefit value would be higher than the $74,423 annual value
currently assumed for this project. In fact, if the landslide project life of 100 years
were assumed to be the recurrence ratio then we can assume that instead of 4
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wildfire events happening over the course of 100 years we would have 5 multiple
hazard events happening within that 100 year range which would make the
recurrence ratio 1 in 20. That one additional hazard increases the annual losses
avoided estimate to $93,064.

It should also be noted that there are many studies, some of which performed by
the Climate Assessment Team (discussed in the implications section), which
assert that there will be an increase in frequency of all of these types of disasters
as a result of global warming (California Climate Action Team, 2009). Under this
assumption the benefit value will once again increase and the probability of
incident increase as well.

Another study, completed by the Burn Area Response Team in December 2008
on the Tea Fire site, determined that disasters, like the Tea Fire, drastically
increase the severity and frequency of subsequent disasters of all different types
(Burn Area Response Team, 2008). This also increases the benefit of a
mitigation designed to mitigate for multiple disaster events. These costs are also
not calculated by the FEMA BCA Toolkit.
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Table 3: Benefit-Cost Analysis of Tea Fire Mitigation Project

(FEMA, 2006)
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Single Hazard Mitigation Findings

In regards to single hazard (wildfire) mitigation, the project resulted in an annual
avoided expenditure of approximately $74,458 for every year a fire didn’t occur. If
the acquisition had been done with the intention of avoiding wildfire expenditures
the anticipated breakeven date would have been approximately 14 years after
the project had been completed. At this 14 year point the annual expenditures
avoided would have equaled the original mitigation cost of $1,060,153. However,
since a wildfire burnt the properties only ten years after the acquisition had been
completed the project paid for it self 4 years early. This resulted in 4 years of the
annual avoided expenditure of $74,458 becoming an additional avoided
expenditure of $297,832 for the ten years between the mitigation and the fire, or,
if broken down annually, an additional $29,783 of annual avoided expenditures.

The overall ten-year benefit, or avoided expenditure, for this mitigation is
$1,860,582 as that is the assumed value of the buildings and the contents of the
buildings at the time of the fire. The cost of the mitigation was $1,060,153 so the
overall benefit ratio for this one event is 1.75:1 (1.75 being the benefit and 1
being the cost). However, as mentioned above, this does not include additional
non-assumed avoided expenditures such as dislocation costs, evacuation costs,
tax dollars spent to provide fire fighting resources in a wildfire, medical expenses
for those injured in any incident, litigation costs, loss of life costs, or any other
miscellaneous expense. It is easy to see how a 1.75:1 ratio could quickly become

50

a 2:1 or 3:1 ratio, or even greater. It should be assumed that the total amount of
avoided expenditures definitely exceeds the expenditures of property damage
avoided alone.

Furthermore, since the assumed building value for the overall mitigation avoided
expenditure was $275 per square foot, but the comparable building values in the
area range from $250 to $350 per square foot, it is important to evaluate the
benefit ratio at these lowest and highest ends of the building value scale
(contents values included). At the low end of the comparable building value scale
of $250 per square foot the overall avoided expenditure amount is $1,690,000
with a benefit ratio of 1.55:1. While at the high end of the comparable building
value scale of $350 per square foot the overall avoided expenditure amount is
$2,366,000 with a benefit ratio of approximately 2.25:1. These ratios and dollar
figures however do not include the additional non-assumed avoided expenditures
discussed above however.

It appears that the overall benefit ratio of this mitigation ranges between 1.55:1 at
the very lowest end, to 2.25:1 at the highest, based purely off of building value
and content value expenditures avoided. These ratios however do not take in to
account any of the additional non-assumed avoided expenditures discussed
above. If one were to try to account for all avoided costs not considered the
benefit ratio would most certainly be closer to 3:1 or 4:1. Adam Rose, et al.
(2007) conclude in a benefit-cost assessment for Hazard mitigation grants that,
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“The benefits from mitigation grants are greater than just the benefits that can be
measured and valued in monetary terms.” This continues to highlight the fact that
many non-assumed or assumed but uncalculated benefits exist in any mitigation
project.

It should be noted that the primary reason the ratios above appear to be so
beneficial is due to the rising building costs, property values, and inflation during
the years between the mitigation completion and the Tea Fire. However, had the
housing, building, and property markets began declining and the economy
assumed a deflationary cycle after the mitigation was completed the ratios would
most certainly be less appealing. If one were to take in to account all of the nonassumed avoided expenditures discussed above however, the benefit ratio may
still remain positive even in a deflationary market.

Multi-Hazard Mitigation Findings

The findings from the BCA show that there is a substantial amount of
expenditures avoided when property buyouts are performed in areas subject to
single hazards. The benefits are on the order of a 1.55:1 ratio at the very least,
and as much as 3:1 or 4:1. However, in an area subject to multiple types of
hazards this ratio may be increased, especially when the hazard events tend to
happen relatively frequently. In an area subject to multiple hazards the benefits
begin to compound quite quickly for all stakeholders. Adam Rose, et al., (2007)
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state that most FEMA grants studied during a ten year period had benefits four
times greater than the costs. The findings reflected in the Rose studies are
similar to those reflected in this study.

The Tea Fire property acquisition mitigation is considered a multi-hazard
mitigation because firstly, it was originally intended to reduce the exposure to risk
that the buildings on the properties had to landslide hazards, but ended up
reducing the exposure the buildings on the properties had to wildfire thus making
it a mitigation for two types of hazards. Secondly, the mitigation being a property
acquisition which completely removed the buildings actually reduced the
exposure of said buildings completely, from any type of hazard. In a way it is the
ultimate multi-hazard mitigation.

To highlight the increased benefits of a property acquisition in a multi-hazard
threat area it is key to mention the annual benefits calculation in the FEMA BCA
tool kit. To determine the annual benefits or avoided expenditures the tool kit
divides the estimated total losses by the recurrence rate for the specific type of
disaster. So for wildfire in the study area the recurrence frequency is 25 years
meaning it is likely to happen once every 25 years. So, if the total estimated
expenditure avoided is $1,860,582 one would divide by 25 to determine the
annual benefit (this is explained in more detail in the methodology section). Doing
this calculation one finds the annual benefit to be $74,458. However, if one were
to evaluate the frequency of any or all types of disasters happening in the area,
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which is subject to multiple types of hazards as discussed above, the frequency
would increase from once in 25 years to some more intensified amount not
specified, it would probably be more like once every 20 or 15 years. This
increases the total annual benefit of the mitigation.

SMART Findings

CalEMA is transitioning from its current approach for identifying loss avoidance to
the State Mitigation Assessment Review Team (SMART), a new system and
strategy by which the State will assess completed mitigation actions and
establish a record of the effectiveness (actual cost avoidance) of the mitigation
actions. The SMART system is modeled after the in-place CalEMA Safety
Assessment Program (SAP) system, which provides preliminary damage
estimates after disaster and the recently completed FEMA “Loss Avoidance
Study: Southern California Flood Control Mitigation,” HMTAP Task Order 393
(April 2007) (Governors Office of Emergency Services, 2007).

SMART system objectives are to assess the outcome of previously funded
mitigation projects in a disaster area by: 1) ascertaining loss avoidance
performance at a given level of intensity of an event and 2) identifying
effectiveness of mitigation practices. This is to be done by on-site review and
documentation of loss avoidance based on the project Benefit-Cost Analysis
(BCA). The SMART system will also have value in assisting CALEMA to prepare
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new Governor’s proclamations and request federal declarations by including loss
avoidance data as part of those processes. (Governors Office of Emergency
Services, 2007).

This project met the SMART objective by using the SMART methodologies to
determine the loss avoidance performance for this property acquisition mitigation
based on a level of intensity consistent with a total loss. This project also met the
objective by identifying the effectiveness of property acquisitions as a whole. The
findings for single and multi-hazards show that the loss avoidance for this project
is high, ranging between 1.55:1 and 2.25:1 for a single hazard mitigation and as
high as 4:1 (or higher) for a multi-hazard mitigation. The effectiveness of the
mitigation practices used on this site is relatively easy to determine, as there is
no new structure or development to evaluate. The effectiveness of this type of
mitigation and this mitigation in general is 100 percent effective.

It is important to note that the effectiveness of this type of mitigation may be
dependant on scale. While this project was a 100 percent success, the same
type of mitigation in a large or different area may not be as effective. A threshold
for property acquisition justification may need to be established.
Recommendations are made for justification thresholds in the implications
section.
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It is also important to note that the private vs. public benefits issue would have to
be evaluated in much greater detail before taking on an acquisition mitigation on
a larger scale. In fact, this issue should always be evaluated when considering
property acquisitions as a mitigation measure. There may be significant negative
public sentiment if it is determined that the primary benefactor for a property
acquisition is a private agency. This is why multi-hazard mitigation analysis tools
should be made available for SMART analysts. In the case of this study the
primary beneficiary for single hazards is the private insurance provider, while the
public becomes a justifiable beneficiary after multiple hazards are evaluated.

The Tea Fire provided a unique opportunity to do a first-time SMART analysis on
a project considered to be a multi-hazard mitigation. It also provided a chance to
evaluate property acquisitions as multi-hazard mitigations. The opportunity to
analyze a multi-hazard mitigation using the SMART method presented
opportunities to the program and challenges to the analyst. Most importantly,
however, it provides the California Emergency Management Agency and the
CSU system a framework for future multi-hazard analysis and for improvement
through the SMART methodologies to reach its objective in future studies.

FEMA BCA Toolkit Findings

The FEMA BCA toolkit used to help evaluate the net present values and benefit
ratios is a fantastic tool for evaluating the benefits of a future conventional
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mitigation project pertaining to a single hazard. However, it proved to be less
useful for evaluating and calculating benefit ratios and net present values for
property acquisitions in a multi-hazard threat area, for a historic hazard event,
and a historic mitigation project. To alleviate some of these shortfalls it would be
useful if FEMA, or other agency, would create a tool kit specifically designed to
evaluate the benefits of a multi-hazard mitigation project. Furthermore, it seems
plausible that a mitigation for one hazard generally, in some form or another, will
reduce exposure to at least one other type of hazard. If this assumption is at all
valid then the FEMA BCA tool kit is currently assuming net present values and
benefit ratios that are probably lower than they actually are. This may not always
be the case, but it bears looking in to if one is considering pursuing a mitigation
effort.

The toolkit does not delineate between benefits to the private side and the public
side which seems to be a huge deficit in the benefits of this toolkit. This is a
problem whether one is doing an analysis on a future project or a cost benefit
analysis on a past project. It is important to know who is receiving the benefits
from a given project to determine who has the largest stake, and possibly who
should provide assistance or funding for the project. For example, the study
properties, if evaluated on a private vs. public benefit basis, would prove to be a
huge benefit to private insurance companies, in regards to a single hazard
mitigation. The FEMA BCA Toolkit doesn’t highlight this important fact however.
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The toolkit does not take in to account inflationary building costs or values.
Furthermore, it calculates a discount rate which ends up reducing the overall
benefit, or avoided expenditures. So, while running the tool kit as an evaluation
tool of the success of a mitigation project which was tested during an actual
event it was difficult because it was calculating net present value instead of
actual amount of total expenditures avoided, which resulted in a significantly
lower benefit cost ratio and total value than the mitigation actually provided. In
other words, it is a powerful tool for prediction and future estimation; however, it
is not the best tool for retroactive benefit cost analysis. It would be nice if an
analyst could turn off the net present value and discount rate calculations in the
CBA Toolkit to more accurately determine the actual avoided expenditures.

The FEMA BCA tool kit does not evaluate the possible benefits of a multi-hazard
mitigation. There is no program calculation that determines the total benefit ratio
or the net present worth of a mitigation project which reduces risk exposure to
multiple hazards. This makes it difficult to determine what the value is for a
mitigation project proposed which reduces risk to multiple threats. It is safe to
assume that any project which reduces risk to multiple types of disasters has a
greater value than that of a project that reduces risk and exposure to only one
type of hazard.

Another issue with the toolkit is that it doesn’t calculate all of the “social benefits”
involved with a mitigation project. In the FEMA BCA Toolkit there is a guidance
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document titled “What is a Benefit?.” This document helps to define “social
benefit” by stating:
The goal of FEMA’s hazard mitigation program is to reduce the
impacts of natural disasters on affected communities. In this
context, it is very important to note: The benefits considered in
benefit-cost analysis are the benefits to the community, not just the
benefits to FEMA or the federal government. (FEMA,2006)
This same document also references the Office of Management and Budget
(OMB) Advisory Circular A-94 (Guidelines and Discount Rates for Benefit-Cost
Analysis of Federal Programs) which provides explicit guidance on what benefits
to count:
Analyses should include comprehensive estimates of the expected
benefits and costs to society based on established definitions and
practices for program and policy evaluation. Social net benefits,
and not the benefits and costs to the federal government, should be
the basis for evaluating Government programs or policies that have
effects on private citizens or other levels of Government.
(FEMA,2006)
This OMB guidance means that benefits must always be counted from the
perspective of the affected community, not from the perspective of FEMA or the
federal government. Thus, for benefit-cost analysis of hazard mitigation projects,
a broad range of benefits may legitimately be counted, even if Federal programs
do not address or actually compensate for the damages when they occur. It is
interesting that this guidance document defines what benefits should be included
in a Benefit Cost Analysis but the toolkit itself doesn’t give the analyst any
opportunity to include these benefits in the BCA analysis.
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CHAPTER 4: IMPLICATIONS

The implications of this study broach many topics. When looking at the impacts
of a study or the benefits of a project of this scope it is wise to ask one’s self
questions about the study and the process to maintain focus during the course of
progress. The questions that are most germane to this study seem to be: Who
will be using or reading this study? Who stands to benefit from this mitigation?
Who stands to benefit from this study? How will this information change policy?
How will it change day to day operations? What possible future events may
change the results of this study? How long are the results of this study relevant?
Is the scope of the study applicable on a macro and micro scale? How effective
were the tools used in this study? And how can these tools be refined or
improved? These questions, and the answers to them, will affect the way a
person uses and synthesizes the information in this study. It is for this reason
that they will all be addressed in this section.

The first question of who will be using and/or reading this study is a question of
target audience. This study addresses issues that urban and regional planners,
emergency managers, policy makers, insurance companies and agencies,
environmental engineers, civil engineers, landscape architects, response
personnel, and homeowners should all be aware of. Accordingly, the target
audience is anyone that associates themselves with any of these parties loosely
or strictly. Reviewing this study prior to embarking on a mitigation project,
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planning for development, preparing for response and prioritizing key response
facilities and areas, or just purchasing a home can be a beneficial endeavor.
Furthermore, policy makers reviewing or creating policy in regards to hazards,
development, or mitigation will find this study particularly beneficial.

There are many beneficiaries when a property acquisition mitigation project is
undertaken. The primary benefactor or stakeholder receiving benefits from this
type of project is the insurance provider, when evaluated on a single hazard or
event scale. This brings up a moral dilemma, should public tax dollars be
invested to provide financial benefits to private insurance companies?
Furthermore, should the majority of tax payers in a given area have to pay higher
taxes so that the City can provide emergency services to the few people living in
particularly hazardous areas? Should the hazardous property owners have to
pay a higher tax amount? Should the private insurance companies have to pay a
portion of the mitigation project costs? These are the types of questions that
need to be asked when dealing with property acquisitions. It is important to note
that the insurance provider may actually be the American taxpayer depending on
where the properties are (FEMA reimburses insurance providers in flood zones
and flood events). Furthermore, as more and more events, or types of events
happen in one area the response costs, displacement costs, avoided litigation
costs, and other non-assumed avoided expenditures saved end up adding up to
a significant amount of money which taxpayers aren’t burdened with over time.
After just a few events the mitigation will have paid for itself in tax dollars alone.
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Adam Rose, et al. (2007) conclude that, “Federal investments in mitigation
benefit society. Societal benefits of Grants made between 1993 and 2003 were
four times greater than the cost.” The same study also concludes, as stated in
the findings, “The benefits from mitigation grants are greater than just the
benefits that can be measured and valued in monetary terms.” These findings
and conclusions support the idea that there are many beneficiaries in relation to
a given mitigation project, some of which may not even realize they are
benefiting.

In areas proven to be subject to multiple hazard types and events property
acquisitions may become more appealing to insurance companies, as well as
federal, state, and local governments. Property owners will likely find acquisitions
more agreeable as their exposure to threats is more clearly identified as well.
This study in comparison with federal studies completed by FEMA (Rose, et al.
2005) shows that property acquisitions are comparably beneficial with most other
mitigation projects and activities completed. Other studies show that, “for every
dollar spent on hazard mitigation, four dollars are provided in future benefits.”
(Rose, et al. 2005). This is a comparable amount to the overall future benefit, or
avoided expenditure, of this property acquisition when evaluated on a multihazard platform.

While it is difficult to predict exactly how much more frequent hazards will be, or
exactly what type and in what areas, it is largely agreed upon that global warming
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will intensify the scope, devastation, and frequency of hazards. As this frequency
increases private insurance companies may begin to consider it too risky or not
lucrative enough to offer property owners in high hazard threat areas coverage,
much like the current circumstances in high flood threat areas where FEMA
subsidizes the private insurance companies so that they can provide insurance to
property owners. Eventually, the public may be subsidizing insurance in all types
of high hazard development areas which will make property acquisitions far more
justifiable. The implications of this prospect are vast, which is why mitigation
projects, like the Santa Barbara property acquisitions, are going to become more
and more lucrative and sought after. In the future it may make sense to make
large scale purchases of properties in threat areas to reduce the necessity to
maintain response personnel, infrastructure, and resources, as well as reduce
continual response costs, and most importantly, reduce exposure of people to
the threat of loss of life. The benefits to multi-hazard mitigation, and in some
cases property acquisitions, are many and the cost of not doing them is vast.

The California Climate Action team released a draft report in March 2009
addressing climate change issues and effects in California. The study highlights
many areas where disasters and hazards will become much more intense and
frequent. In regards to wildfires in specific the study states:

“Westerling et al. (2008) constructed a statistical model of wildfire
as a function of climate and land surface characteristics in
California. Their model predicts the monthly probabilities of large
fires occurring on a one-eighth degree latitude/longitude grid
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(approximately 7.5 by 7.5 miles) over California. This work expands
on an analysis by Westerling and Bryant performed for the 2006
Assessment that considered the effects of climate change on
California wildfire and wildfire-related damages … Model results
suggest increases in wildfire, although the range of outcomes is
large and expands with time. The long-term increase in fire
occurrence associated with the higher emissions pathway is
substantial, with increases statewide ranging from 58 percent to
128 percent by 2085. Likewise, estimated burned area increased
57 percent to 169 percent … The results show that fire probability is
likely to increase multiple times in the extreme North and Northwest
of the State, as well as in the Central California Coastal Ranges,
the high Sierra, and different regions in southern California.”
Climate Action Team, (2009).

This assessment shows how frequency for wildfires and associated hazards may
increase dramatically due to global climate change effects. The study addresses
other types of hazards with similar results. These results highlight the increased
benefit stakeholders may find through mitigation endeavors (Climate Action
team, 2009).

The relevancy of this study will increase as hazards become more frequent,
populations become larger and denser, and climate change continues to take
affect. Furthermore, as mitigation becomes more widely practiced, understood,
and utilized examples like this will serve as the foundation for which future
mitigation projects are based on. Policy makers will rely heavily in the future on
such studies to establish policies that address all the stakeholder needs and the
welfare of future development and infrastructure.
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A topic of scale needs to be addressed when discussing acquisitions. Whether
acquisitions would work on a large scale level, like a neighborhood perhaps, is
difficult to say. There are many more factors to analyze like local economic
impact and dislocation costs. There are many types of hazard mitigation
strategies, all of which should be explored before choosing property acquisitions
as the primary mitigation strategy in a given area. Acquisitions should be
considered in areas where property has a threat exposure which would result in
eminent total loss from at least one type of disaster, ideally multiple types of
disasters. While the single hazard benefit cost ratio for fire properties in the area
may be higher than that of landslides, it may be difficult to justify acquiring all the
properties subject to fire damage. However, if one were to evaluate all the
properties in the area subject to multiple hazards, fires and landslides for
example, someone may then be able to find a justifiable number of properties to
acquire; this would be a good example of a threshold for justification.
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APPENDIX A: GOVERNOR EXECUTIVE ORDER TO HELP FIRE VICTIMS
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http://www.countyofsb.org/uploadedFiles/ceo/GovExecOrderToHelpFireVictims.p
df
71

APPENDIX B: TEA FIRE EVACUATION PRESS RELEASE
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http://www.countyofsb.org/uploadedFiles/ceo/Tea_Fire_Press_Release08-29.pdf
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APPENDIX C: PROCLAMATION OF LOCAL EMERGENCY
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http://www.countyofsb.org/uploadedFiles/ceo/oes/TeaFireProclamation.pdf
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APPENDIX D: LIST OF HOMES DESTROYED AND DAMAGED
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:

http://www.countyofsb.org/uploadedFiles/ceo/oes/DamageAssessListAllHomes1
1202008.pdf
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APPENDIX E: MITIGATION DATA REFERENCE
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(Conejo Slide Area Mitigation, 2009)
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APPENDIX F: WILDFIRE MITIGATION LEGISLATION HISTORY
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Governors Office of Emergency Services, 2007, Wildfire Hazard Mitigation
Legislative History (1933 – 2006)
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APPENDIX G: SUMMARY OF 1998 LANDSLIDE PROPERTY ACQUISITION
In an attempt to reduce the exposure to landslides a mitigation project was
completed in 1998. This project included the governments’ purchase and
acquisition of four properties. A study conducted by David S Flamm, a California
Polytechnic State University graduate student in the City and Regional Planning
department, examined the benefits and costs associated with the outright
purchase of the properties for hazard mitigation (“property acquisition mitigation”)
in Santa Barbara, California. The developments were removed and the
properties left empty as open space to eliminate the exposure to risk. The
project, originally intended to mitigate landslide risk, mitigated risk exposure to
multiple hazards. The mitigation was put to the test during the Santa Barbara Tea
Fire, a wildfire which burned approximately 2,000 acres of Santa Barbara County
land in November, 2008.
The Tea Fire provided a unique opportunity for the State Mitigation Assessment
Review Team (SMART), a new system and strategy by which the State will
assess completed mitigation actions and establish a record of the effectiveness
(actual cost avoidance) of the mitigation actions. It provided the opportunity to do
a first time SMART analysis on a project considered to be a multi-hazard
mitigation. It also provided a chance to evaluate property acquisitions as multihazard mitigations. Most importantly, however, it provided the California
Emergency Management Agency and the CSU system a framework for future
multi-hazard analysis and for improvement through the SMART methodologies to
reach its objective in future studies.
The findings of this study are as follows:
Single Hazard Mitigation-Possible range of ten year avoided expenditure benefit: $1,690,000 $2,366,000
-Possible overall benefit ratio: 1.55:1 – 2.25:1
-Assumed annual avoided expenditure benefit: $104,241
-Assumed overall ten year avoided expenditure benefit: $1,860,582
-Assumed overall benefit ratio: 1.75:1
The numbers above do not include additional non-assumed avoided
expenditures. These numbers and ratios may be higher if all variables could be
considered. These numbers are based heavily on building and property values
as well as an inflationary economic climate. If all additional non-assumed avoided
expenditures are included ratios and benefits likely will remain positive.
Multi-Hazard Mitigation-Benefit ratio likely increases to 3:1 or 4:1 if all variables considered
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-Annual avoided expenditure benefit will increase due to a lower number
of division for overall benefit. Instead of 1 to 25 for hazard recurrence it will
likely be 1 to 20 or 1 to 15.
-FEMA BCA Toolkit is not best suited for multi-hazard mitigation analysis
-Evaluation of all variables difficult, even in retrospect. Benefits appear to
increase significantly regardless.
SMART:
-Loss avoidance performance for this property acquisition mitigation based
on a level of intensity consistent with a total loss.
-Identified the effectiveness of property acquisitions as 100 percent
effective in this case.
-Loss avoidance performance ratio equaled 1.55:1 to 4:1 (or higher) with
total possible single event expenditure avoidance of $2,366,000.
-Primary benefactor of acquisitions is the insurance provider, whether
private or public for single hazards.
-The appropriate scale of a property acquisition is difficult to asses. There
are many factors to consider.
-Tea Fire provided unique opportunity to perform first time SMART
analysis on project considered to be multi-hazard mitigation.
-Provided a chance to evaluate property acquisitions as multi-hazard
mitigations through SMART methodologies.
-Provides California Emergency management Agency and CSU system
framework for future multi-hazard analysis.
FEMA BCA Toolkit:
-A multi-hazard mitigation BCA toolkit should be developed to help
thoroughly determine mitigation benefits.
-The Toolkit should delineate between benefits to the private side and the
public.
-Option to remove Net Present Value and Discount Rate should be
available to more accurately produce retroactive analysis results.
Implications:
-Global warming will likely increase the overall benefits of a acquisition
mitigation. Acquisitions may become more appealing as global warming
effects persist.
-Increased frequency of multiple hazards in a given area may decrease
the likelihood that private insurance companies will provide insurance.
Federal disaster insurance may have to be established.
-Many stakeholders and parties from a myriad of fields and interests will
find this study useful.
-A justification threshold for property acquisitions should be established
before implementing as a primary mitigation tool.
-The relevancy of this study will increase with time and as more hazard
events happen.
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